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Attorney Docket No. 051 176-5036 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
August GEIGER, et al. 
National Stage of 

International Application: PCT/DE99/03773 
Application No.: To be Assigned 
Filed: Herewith 

For: LOCKING SYSTEM, IN PARTICULAR 
FOR MOTOR VEHICLES 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

PRELIMINARY AMENDMENT 

Prior to the examination of the above-identified application on the merits, please amend 
the application as follows: 
IN THE ABSTRACT : 

Please delete the abstract in its entirety and insert the following: 
-The invention relates to an electronic lock for a locking system, in particular an 
electronic ignition lock for a motor vehicle. The lock has a holder into which an associated 
electronic key can be introduced. The key, which is in the holder, exchanges at least one coded 
operating signal with the lock. After positively evaluating the operating signal, the holder can be 
moved into at least one actuating position. The lock has a blocking element which adjusts on 
introduction of the key into the holder and/or removal of the key from the holder. Movement of 


Group Art Unit: To be Assigned 
Examiner: To be Assigned 
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the holder is possible when the key is correctly in the holder. Furthermore, the lock has a 
switching element on which the adjusting movement of the blocking element exerts a switching 
action via a separate transmitter which can be brought into operative connection both with the 
blocking element and with the switching element ~ 

IN THE SPECIFICATION : 

Please insert the following section heading at page 1, line 2: 

- BACKGROUND OF THE INVENTION - 

Please insert the following section heading at page 2, line 32: 

- SUMMARY OF THE INVENTION - 

Please insert the following section heading at page 5, line 30: 

~ BRIEF DESCRIPTION OF THE DRAWINGS - 

Please insert the following section heading at page 6, line 22: 

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS - 
Please delete page 14 in its entirety. 

IN THE CLAIMS : 

Please amend claims 1-9 as follows: 

1 . (Amended) An electronic lock for a locking system, in particular electronic 
ignition lock for a motor vehicle, comprising: 

a holder into which an associated electronic key can be introduced, and having a 
switching element which can be actuated by introduction of the key into the holder and that 
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produces a key inserted signal in the process, the key, which when in the holder, exchanges at 
least one coded operating signal with the lock, with the result that after positive evaluation of the 
operating signal the release of the lock for movement of the holder by means of the key into at 
least one actuating position can be triggered, wherein a blocking element, which executes an 
adjusting movement on introduction of the key into the holder or removal of the key from the 
holder, interacts with the holder in such a manner that the movement of the holder additionally to 
its release is made possible only when the key is correctly in the holder, wherein a separate 
transmitting means for the adjusting movement of the blocking element can be brought into 
operative connection with the blocking element at one end and with the switching element at the 
other end, and wherein the adjusting movement of the blocking element causes the transmitting 
means to exert a switching action on the switching element. 

2. (Amended) The electronic lock as claimed in claim 1, wherein the blocking 
element is designed in the manner of a mechanical blocking slide, wherein the blocking slide is 
preferably mounted movably on the holder or in the immediate vicinity of the holder, and 
wherein furthermore the blocking slide preferably can be brought by means of the key into or out 
of operative connection with a groove in the housing of the lock for additional blocking or 
release of the movement of the holder. 

3. (Amended) The electronic lock as claimed in claim 1, wherein the blocking 
element is subjected to a force, in particular a spring force, in the direction of a groove in the 
housing of the lock in such a manner that when the key is outside the holder or when it is not 
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correctly in the holder, the blocking element protrudes into the groove, and wherein when the 
key is correctly in the holder the blocking element is secured outside the groove by the key. 

4. (Amended) The electronic lock as claimed in claim 1, wherein an extension on 
the housing of the key acts on the blocking element so as to bring about its adjusting movement 
or for its securing. 

5. (Amended) The electronic lock as claimed in claim 1, wherein the transmitting 
means comprises a lever which is arranged between the blocking element and the switching 
element, the blocking element acting on one end of the lever, with the result that the lever can be 
moved by the adjusting movement of the blocking element, and wherein the other end of the 
lever acts on the actuating member of the switching element, with the result that during the 
adjusting movement of the blocking element the lever moves the actuating member in order to 
exert a switching action on the switching element. 

6. (Amended) The electronic lock as claimed in claim 1, wherein the blocking 
element is designed as a spring-loaded, opposed pair of slides, wherein a cam on the blocking 
slide, in particular on one blocking slide of the pair of slides, preferably acts on one end of a 
lever which is arranged between the blocking element and switching element, and wherein 
furthermore a groove within the housing in the lock is preferably configured in the region of the 
cam as an opening, with the result that one end of the lever protrudes into the groove on that side 
of the groove which lies opposite the blocking element. 
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7. (Amended) The electronic lock as claimed in claim 1, wherein the switching 
element comprises an electric switch, in particular a push-button switch designed in the manner 
of a break contact element, wherein the switching element is preferably provided with a fully 
enclosed housing, and wherein furthermore the switching element is preferably fastened on a 
printed circuit board arranged at a distance from the holder, the switching element in particular 
being designed in the manner of an SMD (surface mounted device) component, with the result 
that the switching element can be fastened by its connections on the printed circuit board using 
SMD technology. 

8. (Amended) The electronic lock as claimed in claim 1 , wherein the holder is 
designed as an element which can be moved rotationally or translationally by means of the key, 
in particular as a rotable rotor, it being possible for a rotary catch to be brought into and out of 
interaction with the rotor in order to block or release the rotor, wherein the released rotor, on 
rotation into the actuating position, preferably interacts with further switching elements, which 
are in the immediate vicinity of the rotor, in the manner of a load-break switch, for example via a 
cam controlling means, and wherein furthermore the blocking element is preferably mounted 
movably on or in the rotor, 

9. (Amended) The electronic lock as claimed in claim 1, wherein in the actuating 
position of the holder an additional blocking slide is in operative connection with the electronic 
key in such a manner that removal of the key from the holder is prevented. 
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REMARKS 


Attached hereto is a marked-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned " Version W ith Markings To 
Show Changes Made ." 

The foregoing amendment is being made to place the application in better condition for 
examination. The changes to the claims represent changes in formalities so as to place the claims 
in a U.S. format. These changes do not narrow the claimed subject matter presented and 
examined in the corresponding international application. Furthermore, Applicants respectfully 
submit that no new matter has been introduced by this Preliminary Amendment. 

If there are any additional fees due in connection with the filing of this Preliminary 
Amendment, please charge the fees to our Deposit Account No. 50-0310. If a fee is required for 
an extension of time under 37 C.F.R. §1.136 not accounted for above, such a extension is 
requested and the fee should be charged to our Deposit Account. 


Customer No. 009629 

MORGAN, LEWIS & BOCKIUS LLP 

1800 M Street, N.W. 
Washington, D.C. 20036 
(202) 467-7000 


Respectfully submitted, 


MORGAN, LEWIS & BOCKIUS LLP 


Dated: May 30, 2001 
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VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 
In the Abstract : 

The abstract has been amended as follows: 

The invention relates to an electronic lock ft3)J for a locking system, in particular an 
electronic ignition lock for a motor vehicle. The lock ff£tf has a holder f(H}J into which an 
associated electronic key can be introduced. The key, which is in the holde r[(ll)] , exchanges at 
least one coded operating signal with the loc k[(3), with the result that after positive evaluation of 
the transmitted operating signal the release of the lock (3) for movement of the holder (1 1) by 
means of the kcvl . After positively evaluating the operating signal, the holder can be moved 
into at least one actuating position [can be triggered] . The lock has a blocking element 
[(17) which executes an adjusting movement] which adjusts on introduction of the key into the 
holder f(34)J and/or removal of the key from the holder [(ll). The blocking clement (17) interacts 
with the holder (1 1) in such a manner that the movement of the holder (1 1) additionally to its 
release is made possible onlvl . Movement of the holder is possible w hen the key is correctly in 
the holde r [(11)] . Furthermore, the lock f(3)} has a switching element [(16)] on which the 
adjusting movement of the blocking element [(17)] exerts a switching action^} via a separate 
transmitter transmitting means [(25)] which can be brought into operative connection both with 
the blocking element ft^ft and with the switching element al 6), with the result that by 
introduction of the key into the holder (1 1) the switching clement (16) produces a signal ("key 
inserted" signal)] . 
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In the Specification : 

The following section heading has been inserted at page 1 , line 2: 

- BACKGROUND OF THE INVENTION - 

The following section heading has been inserted at page 2, line 32: 

- SUMMARY OF THE INVENTION - 

The following section heading has been inserted at page 5, line 30: 

~ BRIEF DESCRIPTION OF THE DRAWINGS - 
The following section heading has been inserted at page 6, line 22: 

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Page 14 has been deleted in its entirety. 


In the Claims : 

Claims 1-9 have been amended as follows: 

1 . (Amended) An electronic lock for a locking system£(4)], in particular electronic 
ignition lock for a motor vehicle, [having] comprising: 

a holder [(H)] into which an associated electronic key f(2)j can be introduced, and 
having a switching element [(16)] which can be actuated by introduction of the key ft2)J into the 
holder [(H)] and that produces a signal ("k ey inserted- signal)-m the process, the keyffS)]-, which 
when is in the holde r [(11)] , exchanging exchanges at least one coded operating signal [(9)} with 
the lock£(3)}, with the result that after positive evaluation of the transmitted operating signal f(9)} 
the release of the lock for movement of the holder [(H)] by means of the key [(2)] into at 
least one actuating position can be triggered, wherein a blocking elemen t[(17)] , which executes 
an adjusting movement on introduction of the key f(2)J into the holder [(H)] and/or or removal 
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of the key f(2)} from the holder [(H)] , interacts with the holder [(H)] in such a manner that the 
movement of the holder [(H)] additionally to its release is made possible only when the key 
is correctly in the holder [(ll)] , wherein a separate transmitting means [(25)] for the adjusting 
movement of the blocking element [(17)] can be brought into operative connection with the 
blocking element [(17)] at one end and with the switching element [(16)] at the other end, and 
wherein the adjusting movement of the blocking element [(17)] causes the transmitting means 
[(25)] to exert a switching action on the switching element al 6)] . 

2. (Amended) The electronic lock as claimed in claim 1, wherein the blocking 
element [(17)] is designed in the manner of a mechanical blocking slid c[(21)] ? wherein the 
blocking slide [(21)] is preferably mounted movably on the holder [(H)] and/or or in the 
immediate vicinity of the holder [(ll)] , and wherein furthermore the blocking slide [(21)] 
preferably can be brought by means of the key f(2)} into or out of operative connection with a 
groove [(22)] in the housing f(iS)J of the lock f(3)J for additional blocking or release of the 
movement of the holde r[(ll)] . 

3. (Amended) The electronic lock as claimed in claim 1 [or 2] , wherein the 
blocking element [(17)] is subjected to a force, in particular a spring force, in the direction of 
Pie} § groove [(22)] in the housing [(18)] of the lock f(3)} in such a manner that when the key 
f(2)J is outside the holder [(H)] or when it is not correctly in the holde r [(11)] , the blocking 
element [(17)] protrudes into the groov c[(22)] ? and wherein when the key £(2)J is correctly in the 
holder [(H)] the blocking element [(17)] is secured outside the groove [(22)] by the keyf(2)J. 
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4. (Amended) The electronic lock as claimed in claim 1, [2 or 3,] wherein an 
extension f(24)J on the housing f(23)J of the key £(2)} acts on the blocking element ft¥Fft so as to 
bring about its adjusting movement and/or or for its securing. 

5. (Amended) The electronic lock as claimed in [one of claims 1 to 4] claim 1 , 
wherein the transmitting means [(25)] comprises a lever which is arranged between the blocking 
element ft^T)} and the switching element al 6)] , the blocking element [(17)] acting on one end 
[(33)] of the leve r[(25)] , with the result that the lever [(25)] can be moved by the adjusting 
movement of the blocking element al 7)] , and wherein the other end [(34)] of the lever [(25)] acts 
on the actuating member [(26)] of the switching element [(17) [sic]] , with the result that during 
the adjusting movement of the blocking element [(17)] the lever [(25)] moves the actuating 
member [(26)] in order to exert a switching action on the switching element al 7) [sic]] . 

6. (Amended) The electronic lock as claimed in [one of claims 1 to 5] claim 1 . 
wherein the blocking element [(17)] is designed as a spring-loaded, opposed pair of slidesf(2i7 

wherein a cam [(27)] on the blocking slid c[(21)] ? in particular on one blocking slide [(21)] 
of the pair of slides [(21, 21')] , preferably acts on one end [(33) of the lever (25)] of a lever which 
is arranged between the blocking element and switching element , and wherein furthermore 
Pte] g groove [(22)] within the housing [(18)] in the lock f(3)J is preferably configured in the 
region of the cam [(27)] as an opening [(28)] , with the result that one end [(33)] of the lever 
[(25)] protrudes into the groove [(22)] on that side of the groove [(22)] which lies opposite the 
blocking element al 7)] . 

l-WA/1611880.1 


ATTORNEY DOCKET NO. 051176-5036 

Page 11 

7. (Amended) The electronic lock as claimed in [one of claims 1 to 6] claim 1 , 
wherein the switching element [(16)] comprises an electric switch, in particular a push-button 
switch designed in the manner of a break contact element, wherein the switching element [(16)] 
is preferably provided with a fully enclosed housing£(3G)}, and wherein furthermore the 
switching element [(16)] is preferably fastened on a printed circuit board [(29)] arranged at a 
distance from the holde r[(l 1)] , the switching element fti&fl in particular being designed in the 
manner of an SMD (surface mounted device) component, with the result that the switching 
element [(16)] can be fastened by its connections on the printed circuit board [(29)] using SMD 
technology. 

8. (Amended) The electronic lock as claimed in [one of claims 1 to 7] claim 1 . 
wherein the holder [(H)] is designed as an element which can be moved rotationally and/or or 
translationally by means of the keyf(2)}, in particular as a rotable rotor [(19)] , it being possible for 
a rotary catch [(20)] to be brought into and out of interaction with the rotor [(19)] in order to 
block or release the roto r[(19)] , wherein the released roto r[(19)] ? on rotation into the actuating 
position, preferably interacts with further switching elements [(31)] , which are in the immediate 
vicinity of the roto r[(19)] , in the manner of a load-break switch, for example via a cam 
controlling means, and wherein furthermore the blocking element [(17)] is preferably mounted 
movably on and/or or in the roto r[(19)] . 

9. (Amended) The electronic lock as claimed in [one of claims 1 to 9] claim 1 , 
wherein in the actuating position of the holder [(11)] an additional blocking slide [(32)] is in 
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operative connection with the electronic key f(2)J in such a manner that removal of the key £(2)} 
from the holder [(11)] is prevented. 


l-WA/1611880.1 


10 


/T7S 09/856916 

JCISRsc'd PfnVFTQ 5 G MAY 2001 


"Locking system, in particular for motor vehicles" 

The invention relates to an electronic lock in 
accordance with the preamble of patent claim 1. 

An electronic lock of this type is used in 
motor vehicles as an electronic ignition lock for 
operating an associated operating unit, such as an 
engine controlling means, an immobilizer or the like. 

WO 95/09746 discloses a locking system for a 
motor vehicle, which comprises an electronic lock and 
an associated electronic key. The lock has a holder 
into which the key can be introduced. Situated in the 
lock is a switching element (merely indicated 
schematically) which can be actuated by the movement of 
15 the key as it is being introduced into the holder. The 
actuation of the switching element, whose switching 
signal can be interpreted as a "key inserted" signal, 
then switches on the normal operation of key and lock, 
the key in the holder exchanging at least one coding 
20 operating signal with the lock. After positive 
evaluation of the transmitted operating signal, i.e. if 
the key is the authorized one, release of the lock for 
movement of the holder by means of the key into at 
least one actuating position can be triggered. Starting 
up of the operating unit then takes place in the 
actuating position. 

For security reasons, normal operation of key 
and lock has to be error- free. For this purpose, it is 
necessary to ensure that actuation of the switching 
element on introduction of the key into the holder is 
not error-prone. An idea to this effect cannot be 
inferred from WO 95/09746, since the switching element 
there can only be seen purely schematically. 

Furthermore, it has turned out that operating 
3 5 states of the lock may occur in which the lock is 
released although the key has not been introduced, or 
not introduced completely, into the holder. In such an 
operating state it is possible for the holder to be 
moved into the actuation position. Manipulation of the 


25 


30 
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switching element, and therefore of the "key inserted" 
signal, is not ruled out, in particular on removal of 
the key from the holder. As is immediately apparent, 
the security against theft is reduced as a result. 

EP-A1-0 464 278 describes a lock which has a 
rotor which can be locked by means of magnetic tappets 
as tumblers. A key can be introduced into a holder of 
the rotor, the bit of the key being provided with a 
plurality of magnetic elements. If the key is the one 
associated with the lock, the magnetic elements 
correspond to the tappets, with the result that the 
effect of the magnetic force causes the tappets to be 
adjusted in order to release the movement of the rotor. 
At the same time, the tappets, as they are being 
adjusted, directly actuate associated switching 
elements which in turn enable an electric circuit in 
the motor vehicle. 

Although the tumblers in this lock are moved 
magnetically, the lock otherwise functions essentially 
in the manner of a conventional, mechanical lock. The 
security of an electronic lock, in which a coded 
operating signal is exchanged with the key to bring 
about the release, is therefore not achieved here. 
Furthermore, it is disadvantageous that the magnetic 
tappet acts directly on the switching element. This 
firstly restricts the options for arranging the 
switching element in the lock. Secondly, the security 
against the switching element being manipulated is 
likewise not ensured. Consequently, EP-A1-0 464 278 
does not impart more extensive ideas for the 
configuration of an electronic lock. 

Taking WO 95/09746 as the starting point, the 
invention is based on the object of providing the lock 
with a means of actuating the switching element which 
is secure and is not prone to error. 

This object is achieved in a generic electronic 
lock by means of the defining features of claim 1 . 

The lock has a further blocking element which 
executes an adjusting movement on introduction of the 
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key into the holder and/or removal of the key. In the 
process, the blocking element interacts with the holder 
in such a manner that the movement of the holder 
additionally to its release is made possible only when 
5 the key is correctly in the holder. A transmitting 
means, which is separate with regard to the blocking 
element, for the adjusting movement of the blocking 
element can be brought into operative connection with 
the blocking element at one end and with the switching 
10 element at the other end. The adjusting movement of the 
blocking element causes the transmitting means to exert 
a switching action on the switching element. Further 
refinements of the invention are the subject matter of 
the subclaims . 

15 The blocking element can be designed in the 

manner of a mechanical blocking slide. This blocking 
slide is mounted movably on the holder and/or in the 
immediate vicinity of the holder and can be brought by 
means of the key into or out of operative connection 

2 0 with a groove in the housing of the lock for additional 

blocking or release of the movement of the holder . The 
design of the blocking slide as a spring- loaded, 
opposed pair of slides is preferred, ensuring, as a 
result, that the blocking slide exerts an essentially 
25 symmetrical force. Also, a further, additional blocking 
slide can be in operative connection with the 
electronic key in the actuation position of the holder 
in such a manner that removal of the key from the 
holder is prevented. 

3 0 Provision is made to subject the blocking 

element to a spring force in the direction of the 
groove in the housing of the lock. As a result, when 
the key is outside the holder or when it is not 
correctly in the holder, the blocking element protrudes 
3 5 into the groove in order to block the movement of the 
holder. If, on the other hand, the key is correctly in 
the holder, the blocking element is secured outside the 
groove by the key, resulting in this blocking of the 
movement of the holder being canceled. An extension on 


the housing of the key is expediently used in order to 
bring about the adjusting movement and/or the securing 
of the blocking element. 

In a de ve 1 opme nt of the i nven t ion, the 
transmitting means comprises a lever which is arranged 
between the blocking element and the switching element. 
The blocking element acts on one end of the lever, to 
be precise preferably by means of a cam, with the 
result that the lever can be moved by the adjusting 
movement of the blocking element. For this purpose, the 
groove within the housing in the lock is expediently 
configured in the region of the cam as an opening, with 
the result that one end of the lever protrudes into the 
groove on that side of the groove which lies opposite 
the blocking element. The other end of the lever acts 
on the actuating member of the switching element, with 
the result that during the adjusting movement of the 
blocking element the lever moves the actuating member 
in order to exert a switching action on the switching 
element . 

In a further refinement, the switching element 
comprises an electric switch, to be precise in 
particular a push-button switch which is designed in 
the manner of a break contact element. The switching 
element can be provided with a fully enclosed housing 
enabling the lock to be highly reliable, even under 
severe operating conditions. Depending on requirements, 
the switching element may be fastened on a printed 
circuit board arranged at a distance from the holder. 
The switching element is expediently designed in the 
manner of an SMD (surface mounted device) component, 
with the result that the switching element can be 
fastened by its connections on the printed circuit 
board using SMD technology. 

In one development, which permits operation as 
in the case of a conventional ignition lock, the holder 
is configured as an element which can be moved 
rotationally and/or translationally by means of the 
key. This element is preferably a rotatable rotor, it 
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being possible for a rotary catch to be brought into 
and out of interaction with the rotor in order to block 
or release the rotor. The released rotor, on rotation 
into the actuating position, interacts with further 
5 switching elements, which are in the immediate vicinity 
of the rotor, in the manner of a load-break switch. The 
blocking element for the additional blocking or release 
of the movement of the rotor is then mounted movably on 
and/or in the rotor. 

10 The advantages which are obtained by the 

invention reside, in particular, in the fact that the 
functional reliability and security against theft for 
the motor vehicle using a lock according to the 
invention is [sic] increased. In particular, the 

15 manipulation of the switching element, and therefore 
also of the "key inserted" signal, on removal of the 
key from the holder is made more difficult. The 
arrangement for the actuation of the switching element 
is not prone to error. A more reliable resetting of the 

2 0 switching elements on removal of the key from the 

holder is obtained compared to previous ignition locks, 
thereby also ensuring reliable triggering of the 
steering wheel locking arrangement . An SMD key having 
an enclosed switching system can be used as the 
25 switching element. There is then no risk of a damaging 
ingress of foreign bodies into the switching element, 
even under severe operating conditions. The arrangement 
according to the invention is very fail-safe and, in 
addition, can be realized simply and cost-effectively. 

3 0 An exemplary embodiment of the invention 

together with various developments is illustrated in 
the drawings and is described in greater detail in the 
following. In the drawings 

35 Fig.l shows, schematically, a functional overall view 
of a locking system in a motor vehicle, 

Fig. 2 shows a longitudinal section through the lock 
from Fig. 1, 
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Fig. 3 shows the lock in an enlarged illustration 
viewed from the direction III in Fig. 2, in 
which parts of the housing for the lock have 
been omitted for the sake of clarity, 


10 


Fig. 4 shows the region of the holder of the lock as 
in Fig. 2, in which the key is not in the 
holder, 

Fig. 5 shows a section along the line 5-5 in Fig. 4, 
in which the key is not in the holder, 

Fig. 6 shows the region of the holder of the lock as 
15 in Fig. 2, in which the key is in the holder, 

Fig. 7 shows a section as in Fig. 5, in which the key 
is in the holder, and 

2 0 Fig. 8 shows a component part of the lock in a 
perspective illustration. 


In Fig. 1, a locking system 1 which is intended 
for a motor vehicle is shown schematically in 

25 accordance with some of its functions. The locking 
system 1 comprises an electronic lock 3 , to be precise 
an electronic ignition lock and an associated 
electronic key 2. The lock 3 is connected to an 
associated operating unit 13, for example an engine 

3 0 controlling means, an electronic immobilizer or the 
like of the motor vehicle, via a bus system 12, such as 
the known CAN bus . 

In order to start up the motor vehicle, for 
example to start the engine of the motor vehicle, the 

35 key 2 is introduced by its front part 15 into a holder 
11 of the blocked lock 3 . This movement for introducing 
the key 2 is transmitted to a switching element 16 
which is situated in the lock 3 and can be seen in Fig. 
3, with the result that the switching element 16 is 
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actuated and produces a signal . This switching element 
16 is the so-called "key inserted" switch which is 
actuated by the introduction of the key 2 into the 
holder 11 and in the process produces the so-called 
"key inserted" signal. The "key inserted" signal has 
the effect that the lock 3 passes over into a standby 
state, and switches on an inductive transfer of energy 
from the lock 3 to the key 2, with the result that the 
energy required for normal operation of the key 2 is 
supplied by the lock 3 . 

In the standby state of the lock 3 the key 2, 
which is in the holder 11, then exchanges at least one 
coded operating signal 9 with the lock 3, it being 
possible, for example, for said signal to involve 
infrared signals. A bidirectional code transfer between 
the key 2 and the lock 3 preferably takes place here. 
After positive evaluation of the transmitted operating 
signal 9 the release for the lock 3 can be triggered. 
When the lock 3, which is in a starting position, is 
blocked, it is only possible for the key 2 to be 
introduced into the holder 11, whereas when the lock 3 
is released a further movement of the key 2 in the lock 
3 is made possible. The operating unit 13 can be put 
into operation via the lock 3 by the holder 11 being 
moved by means of the key 2 into at least one actuating 
position, to be precise preferably by it being rotated 
from the starting position of the lock 3 through a 
certain angle into the actuating position. 

In order to end the operation of the operating 
unit 13, for example in order to turn the engine of the 
motor vehicle off, the key 2 is moved back again from 
the actuating position into the starting position of 
the lock 3 and after that the key 2 is generally 
removed from the holder 11. Once the starting position 
is reached, the blocking of the lock 3 for the further 
movement of the key 2 in the lock 3 can be triggered. 
If appropriate, it is possible for the blocking to be 
triggered only by means of the missing "key inserted" 
signal on removal of the key 2 from the lock 3 . 
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Furthermore, in order to save energy the lock 3 is 
transferred from the standby state into a sleep state 
with restricted functionality and reduced consumption 
of power. Starting up of the vehicle again proceeds by 
5 inserting the key 2 into the lock 3, as described 
above . 

In order to increase the security against 
unauthorized starting up of the operating unit 13, a 
mechanical blocking element 17 is arranged in the lock 

10 3, as is revealed in greater detail in Fig. 2. The 
blocking element 17 executes an adjusting movement on 
introduction of the key 2 into the holder 11 and/or on 
removal of the key 2 from the holder 11. In the 
process, the blocking element 17 interacts with the 

15 holder 11 in such a manner that in addition to the 
release triggered by the operating signal 9 the 
movement of the holder 11 is made possible only when 
the key 2 is correctly in the holder 11. A further, 
additional transmitting means 25 for the adjusting 

2 0 movement of the blocking element 17, which transmitting 

means is formed separately with regard to the blocking 
element 17, can be brought into operative connection 
with the blocking element 17 at one end and with the 
switching element 16 at the other end. This causes the 
25 adjusting movement of the blocking element 17 to exert 
a switching action on the switching element 16 via the 
transmitting means 25. In particular, on introduction 
of the key 2 into the holder 11 the switching element 
16 is switched on and emits the "key inserted" signal. 

3 0 On removal of the key 2 from the holder 11 the 

switching element 16 is switched off, rendering the 
"key inserted" signal inapplicable. 

In addition, the key 2 can be used for the 
activation of further functions, as is apparent with 
35 reference to Fig. 1. The electronic key 2 can be used 
to remotely activate the locking system 1 in order to 
authorize access; in the present case, the car doors 
4 of the motor vehicle can be remotely locked and 
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unlocked up to a certain maximum distance from the 
motor vehicle. 

For the activation of these further functions a 
coded operating signal 8 can be transmitted between the 
5 key 2 and a receiving and transmitting device 10 for 
the locking system 1, which device is arranged 
centrally in the motor vehicle, for example on the 
inside mirror 7. Electromagnetic signals, such as high 
frequency signals and/or infrared signals or the like 

10 are generally used as the operating signal 8 for the 
key 2. The transmission of the operating signal 8 can 
be triggered by the user by means of actuating members 
14 located on the housing of the key 2. The transmitted 
operating signal 8 is supplied to a signal -processing 

15 device 6 located in the motor vehicle, and after 
positive evaluation of the operating signal 8, i.e. if 
the key 2 is an authorized one, a control device 5, 
which is located for example in the respective car door 
4 and is connected to the signal -processing device 6 

2 0 via the bus system 12, is actuated in order to lock or 

unlock the car doors 4. The control device 5 may, for 
example, be a central locking arrangement which is 
known per se . 

The more detailed refinement of the electronic 
25 lock 3, which is shown merely schematically in Fig. 1, 
as an electronic ignition lock for a motor vehicle can 
be seen in various developments of the invention in 
Figs. 2 and 3. 

The lock 3 has a housing 18 which is attached, 

3 0 for example, to the dashboard of the motor vehicle. The 

holder 11, which is located on the front part of the 
housing 18, is accessible to the user for introducing 
the key 2. The key 2, which is in the holder 11, is in 
direct operative connection with a rotor 19, as can 
35 also be gathered from Fig. 6, the blocking element 17 
being mounted movably on and/or in the rotor 19. A 
rotary catch 20, which is designed in the manner of an 
electromagnetic catch, can be bought into or out of 
interaction with the rotor 19, as a result of which the 
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blocking or release of the lock 3 can be brought about . 
The released rotor 19 interacts , on rotation into the 
actuating position, with further switching elements 31, 
which are situated in the immediate vicinity of the 
5 rotor 19 and indicated merely schematically, for 
example via a cam controlling means. The switching 
elements 31 are used as a type of load-break switch for 
the connection of various electric circuits in the 
motor vehicle. Instead of an element which can be moved 

10 rotationally, the holder 11 may also be designed as an 
element which can be moved translationally, but this is 
not shown in more detail in the drawings. 

In the region of the holder 11 an additional 
locking slide 32 may be located in the housing 18. In 

15 the actuating position of the holder 11 the locking 
slide 32 is in operative connection with the electronic 
key 2 in such a manner that removal of the key 2 from 
the holder 11 is prevented. In order to be able to take 
the key 2 out of the holder 11, the rotor 19 has first 

20 of all to be turned back into the starting position in 
order to take the operating unit 13 out of operation. 

A printed circuit board 29 for the electric 
and/or electronic components of the lock 3 is located 
at a distance from the holder 11 in the housing 18 of 

25 the lock 3, as is shown in Fig. 3. Provision is made to 
fasten the switching element 16 on the printed circuit 
board 29, the distance to the printed circuit board 2 9 
being bridged by the transmitting element 25. The 
switching element 16 comprises an electric switch, to 

3 0 be precise in the present case comprises a push-button 
switch designed in the manner of a break contact 
element. Furthermore, the switching element 16 is 
provided with a fully enclosed housing 30. The 
switching element 16 is preferably designed in the 

35 manner of an SMD (surface mounted device) component, 
with the result that the switching element 16 can be 
fastened by its connections on the printed circuit 
board 2 9 using SMD technology. 


V 
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As is revealed in greater detail in Fig. 2, the 
blocking element 17 can be designed in the manner of a 
mechanical blocking slide 21 which is mounted movably 
on the holder 11. If appropriate, the blocking slide 21 
5 may also be mounted movably in the immediate vicinity 
of the holder 11. In order to increase the security a 
further blocking slide 21' may be arranged on the 
holder 11 in a mirror- inverted manner with respect to 
the blocking slide 21, with the result that the 

10 blocking element 18 comprises an opposed pair of slides 
21, 21'. By means of the key 2, the blocking slide 
21, 21' can be brought into or out of operative 
connection with a groove 22 in the housing 18 of the 
lock 3 for additional blocking or release of the 

15 movement of the holder 11. 

The blocking slide 21 or the pair of slides 
21, 21' is expediently subjected to an elastic force, 
which can be produced by a spring (not shown in greater 
detail) , in the direction of the groove 22 in the 

20 housing 18 of the lock 3. This force causes, on the one 
hand, the blocking slide 21, 21 ' to protrude into the 
groove 22 when the key 2 is not correctly in the holder 
11. On the other hand, when the key 2 is correctly in 
the holder 11 the blocking slide 21, 21' is secured 

2 5 outside the groove 22 counter to the force by the key 

2. For this purpose, an extension 24 on the housing 23 
of the key 2 acts on the blocking slide 21, 21' so as 
to bring about its adjusting movement and for its 
securing, which is revealed in greater detail in Figs. 

3 0 4 and 6. 

The transmitting means 2 5 which is located 
between the blocking element 17 and the switching 
element 16 and is used for transmitting the adjusting 
movement of the blocking element 17 to the switching 
35 element 16 can be seen in more refined details in Figs. 
4 to 7. 

In a preferred refinement, the transmitting 
means 2 5 comprises a lever which is arranged between 
the blocking element 17 and the switching element 
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16 and is shown in Fig. 8 as a component part in a 
perspective view. The blocking element 17 acts on one 
end 33 of the lever 25, with the result that the lever 
25 can be moved by the adjusting movement of the 
5 blocking element 17. The other end 34 of the lever 25 
acts, for its part, on the actuating member 2 6 of the 
switching element 16, with the result that during the 
adjusting movement of the blocking element 17 the lever 
2 5 moves the actuating member 2 6 in order to exert a 

10 switching action on the switching element 16 and/or 
releases it. The lever 25 is mounted in the lock 3 in a 
rotatable manner on a bearing 35 by means of a spindle 
36 independently of the holder 11, which can be seen 
with reference to Fig. 5 or 7 . 

15 As is further revealed in Figs . 5 and 7 , a cam 

27 is located on the blocking slide 21, in particular 
on one of the two blocking slides of the pair of slides 
21, 21', the cam 27 acting on one end 33 of the lever 
25. The groove 22 within the housing 18 in the lock 3 

2 0 is configured in the region of the cam 2 7 as an opening 

28, with the result that one end 33 of the lever 25 
protrudes into the groove 22 on that side of the groove 
22 which lies opposite the blocking slide 21. 

In Figs. 4 and 5, the position of the lever 
25 25 can be seen in which the key 2 is not in the holder 
11 of the lock 3. In this position, the actuating 
member 26 of the switching element 16 is actuated and 
secured by the end 34 of the lever 25. The contact 
system of the switching element 16 which is designed as 

3 0 a break contact element is therefore opened, with the 

result that the switching element 16 does not therefore 
emit a "key inserted" signal. In Figs. 6 and 7, the 
other position of the lever 25 can be seen, in which 
the key 2 is correctly in the holder 11 of the lock 3 . 
3 5 Here, the actuating member 2 6 of the switching element 
16 is now released by the end 34 of the lever 2 5 and is 
therefore unactuated. The contact system of the 
switching element 16 which is designed as a break 
contact element is therefore closed, with the result 


- 13 - 

that the switching element 16 emits the "key inserted" 
signal . 

The invention is not restricted to the 
exemplary embodiment described and illustrated. Rather, 
it also encompasses all expert developments within the 
scope of the concept of the invention. The invention 
may thus not only be used on ignition locks or the like 
for motor vehicles , but may also be used on electronic 
locks of other locking systems, for example on doors in 
buildings etc. 


List of designations: 
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1 : Locking system 

2 : Electronic key 

5 3 : Electronic lock 

4 : Car door 

5: Control device 

6: Signal -processing device 

7 : Inside mirror 

10 8: Operating signal (for car door) 

9: Operating signal (for lock) 

10: Receiving and transmitting device 

11: Holder (on the lock) 

12 : Bus system 

15 13: Operating unit 

14 : Actuating member (on the key) 

15: Front part (off the key) 

16: Switching element ("key inserted" switch) 

17: Blocking element 

20 18: Housing (of lock) 

19: Rotor 

20: Rotary catch 

21,21' : Blocking slide/pair of slides 

22 : Groove 

25 23: Housing (of key) 

24: Extension (on housing of key) 

25: Transmitting means/lever 

26: Actuating member 

27: Cam 

3 0 28: Opening 

29: Printed circuit board 

30: Housing (of switching element) 

31: Switching element (of load-break switch) 

32: Additional blocking slide 

35 33, 34: End (of lever) 

35: Bearing 

36: Spindle (of lever) 
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Patent claims : 

1* An electronic lock for a locking system (1), in 

particular electronic ignition lock for a motor 
5 vehicle, having a holder (11) into which an associated 
electronic key (2) can be introduced, and having a 
switching element (16) which can be actuated by 
introduction of the key (2) into the holder (11) and 
produces a signal ("key inserted" signal) in the 

10 process, the key (2), which is in the holder (11), 
exchanging at least one coded operating signal (9) with 
the lock (3) , with the result that after positive 
evaluation of the transmitted operating signal (9) the 
release of the lock (3) for movement of the holder (11) 

15 by means of the key (2) into at least one actuating 
position can be triggered, wherein a blocking element 
(17) , which executes an adjusting movement on 
introduction of the key (2) into the holder (11) and/or 
removal of the key (2) from the holder (11) , interacts 

2 0 with the holder (11) in such a manner that the movement 

of the holder (11) additionally to its release is made 
possible only when the key (2) is correctly in the 
holder (11) , wherein a separate transmitting means (25) 
for the adjusting movement of the blocking element (17) 
25 can be brought into operative connection with the 
blocking element (17) at one end and with the switching 
element (16) at the other end, and wherein the 
adjusting movement of the blocking element (17) causes 
the transmitting means (25) to exert a switching action 

3 0 on the switching element (16) . 

2. The electronic lock as claimed in claim 1, 

wherein the blocking element (17) is designed in the 
manner of a mechanical blocking slide (21) , wherein the 
blocking slide (21) is preferably mounted movably on 
35 the holder (11) and/or in the immediate vicinity of the 
holder (11) , and wherein furthermore the blocking slide 
(21) preferably can be brought by means of the key (2) 
into or out of operative connection with a groove (22) 
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in the housing (18) of the lock (3) for additional 
blocking or release of the movement of the holder (11) . 

3. The electronic lock as claimed in claim 1 or 2 , 
wherein the blocking element (17) is subjected to a 

5 force, in particular a spring force, in the direction 
of the groove (22) in the housing (18) of the lock (3) 
in such a manner that when the key (2) is outside the 
holder (11) or when it is not correctly in the holder 
(11) , the blocking element (17) protrudes into the 
10 groove (22) , and wherein when the key (2) is correctly 
in the holder (11) the blocking element (17) is secured 
outside the groove (22) by the key (2) . 

4. The electronic lock as claimed in claim 1, 2 or 
3, wherein an extension (24) on the housing (23) of the 

15 key (2) acts on the blocking element (17) so as to 
bring about its adjusting movement and/or for its 
securing . 

5. The electronic lock as claimed in one of claims 
1 to 4, wherein the transmitting means (25) comprises a 

2 0 lever which is arranged between the blocking element 
(17) and the switching element (16) , the blocking 
element (17) acting on one end (33) of the lever (25) , 
with the result that the lever (2 5) can be moved by the 
adjusting movement of the blocking element (17) , and 

25 wherein the other end (34) of the lever (25) acts on 
the actuating member (26) of the switching element (17) 
[sic] , with the result that during the adjusting 
movement of the blocking element (17) the lever (25) 
moves the actuating member (2 6) in order to exert a 

30 switching action on the switching element (17) [sic] . 

6. The electronic lock as claimed in one of claims 
1 to 5, wherein the blocking element (17) is designed 
as a spring-loaded, opposed pair of slides (21, 21'), 
wherein a cam (27) on the blocking slide (21) , in 

35 particular on one blocking slide (21) of the pair of 
slides (21, 21')/ preferably acts on one end (33) of 
the lever (25), and wherein furthermore the groove (22) 
within the housing (18) in the lock (3) is preferably 
configured in the region of the cam (27) as an opening 
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(28), with the result that one end (33) of the lever 
(25) protrudes into the groove (22) on that side of the 
groove (22) which lies opposite the blocking element 
(17) . 

5 7. The electronic lock as claimed in one of claims 

1 to 6, wherein the switching element (16) comprises an 
electric switch, in particular a push-button switch 
designed in the manner of a break contact element , 
wherein the switching element (16) is preferably 

10 provided with a fully enclosed housing (30) , and 
wherein furthermore the switching element (16) is 
preferably fastened on a printed circuit board (29) 
arranged at a distance from the holder (11) , the 
switching element (16) in particular being designed in 

15 the manner of an SMD (surface mounted device) 
component, with the result that the switching element 
(16) can be fastened by its connections on the printed 
circuit board (29) using SMD technology. 

8 . The electronic lock as claimed in one of claims 
20 1 to 7, wherein the holder (11) is designed as an 

element which can be moved rotationally and/or 
translationally by means of the key (2), in particular 
as a rotatable rotor (19) , it being possible for a 
rotary catch (20) to be brought into and out of 

25 interaction with the rotor (19) in order to block or 
release the rotor (19) , wherein the released rotor 
(19) , on rotation into the actuating position, 
preferably interacts with further switching elements 
(31) , which are in the immediate vicinity of the rotor 

3 0 (19) , in the manner of a load-break switch, for example 
via a cam controlling means, and wherein furthermore 
the blocking element (17) is preferably mounted movably 
on and/or in the rotor (19) . 

9. The electronic lock as claimed in one of claims 
35 1 to 9, wherein in the actuating position of the holder 

(11) an additional blocking slide (32) is in operative 
connection with the electronic key (2) in such a manner 
that removal of the key (2) from the holder (11) is 
prevented . 


Abstract : 
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The invention relates to an electronic lock (3) 
for a locking system, in particular an electronic 
ignition lock for a motor vehicle. The lock (3) has a 
holder (11) into which an associated electronic key can 
be introduced. The key, which is in the holder (11) , 
exchanges at least one coded operating signal with the 
lock (3) , with the result that after positive 
evaluation of the transmitted operating signal the 
release of the lock (3) for movement of the holder (11) 
by means of the key into at least one actuating 
position can be triggered. The lock (3) has a blocking 
element (17) which executes an adjusting movement on 
introduction of the key into the holder (11) and/or 
removal of the key from the holder (11) . The blocking 
element ( 17 ) interacts with the holder (11) in such a 
manner that the movement of the holder (11) 
additionally to its release is made possible only when 
the key is correctly in the holder (11) . Furthermore, 
the lock (3) has a switching element (16) on which the 
adjusting movement of the blocking element (17) exerts 
a switching action, via a separate transmitting means 
(2 5) which can be brought into operative connection 
both with the blocking element (17) and with the 
switching element (16) , with the result that by 
introduction of the key into the holder (11) the 
switching element (16) produces a signal ("key 
inserted" signal) . 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the registered practitioners of Morgan, Lewis & 
Bockius LLP included in the Customer Number provided below to prosecute this application and to transact all business 
in the Patent and Trademark Office connected therewith, and direct that all correspondence be addressed to that 
Customer Number. 



Direct Telephone Calls To: 
(name and telephone number) 


John D* Zele 
202-467-7418 
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Combined Declaration For Patent Application and Power of Attorney - (Continued) 
(includes Reference to PCT International Applications) 
w ATTORNEY DOCKET NO.; 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 


FULL NAME OF 

OR FIRST INVENTOR 

GEIGER, August 

RESIDENCE & 
CITIZENSHIP 

Talheim^ 
German _ _~ 

COUNTRY OF 
CITIZENSHIP 

Germany 

POST OFFICE ADDRESS 

Hiitzlenweg 2, 78607 Talheim 

FIRST OR SOLE INVENTOR'S SIGNATURE / r\ M 

DATE 

March 26, 2001 

FULL NAME OF 
SECOND INVENTOR 

MULLER, Karl 


RESIDENCE & 
CITIZENSHIP 

Rpfctweil-Neuf ra r 
German r .„ 

COUNTRY OF 
CITIZENSHIP 

Germany 

POStbFFICE ADDRESS 

Zeppelinstrasse 4, 78628 Rottweil-Neufra 

SECOND INVENTOR'S SIGNATURE 7^1 f 

DATE 

March 26, 2001 

FUIifeNAME OF THIRD 
INvjlf^TTOR 

GEBER, Michael 

RESIDENCE & 
CnpENSHIP 

Bad Urach^ 
German _ ^ v 

COUNTRY OF 
CITIZENSHIP 

Germany 

POST OFFICE ADDRESS 

Im Kolzental 24, 7257^ Bad Uya^rh 

THIRD INVENTOR'S SIGNATURE ^ . fyl&u^ ^ ^ 

DATE 

March 26, 2001 


Listing of Inventors Continued on attached page(s) [ x] Yes [ ] No 
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Combined Declaration For Patent Application and Power of Attorney - (Continued) 

(Eludes Reference to PCT International Applications) ATTORNEY DOCKET NO, 

\) v 

FULL NAME OF 
FOURTH INVENTOR — " 

FITZ , Hartmut 

RESIDENCE & 
CITIZENSHIP 

Urbach, 

German _ ^ ^ 

COUNTRY OF 
CITIZENSHIP 

Germany 

POST OFFICE ADDRESS 

Untere Seehalde 51, 73660 Urbach 


FOURTH INVENTOR'S SI( 

.NATURE^ JC^IX^J 

DATE 

March 26, 2001 

FULL NAME OF FIFTH 
INVENTOR 



RESIDENCE & 
CITIZENSHIP 


COUNTRY OF 
CTTT7FNSFTIP 

V^A J. lY.il ^l^i OJL111 

POST OFFICE ADDRESS 



FEFT»INVENTOR t S SIGN 

ATURE 

DATE 

FULfiKAME OF SIXTH 
INVfelfTOR 



RESIDENCE & 
CITIfpSTSHIP 


COUNTRY OF 
CITIZENSHIP 

POsfbFHCE ADDRESS 



SIXTH INVENTORY SIGl 

T A '111 TT^T* 1 

MATURE 

DATE 

FUljC^NAME OF 
SEVENTH INVENTOR 



RESIDENCE & 
CITIZENSHIP 


COUNTRY OF 
CITIZENSHIP 

POST OFFICE ADDRESS 



SEVENTH INVENTORS I 

SIGNATURE 

DATE 


Listing of Inventors Continued on attached page(s) [ ] Yes pqNo 
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